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© Rotary head drum for a video tape recorder. 



© A rotary head drum for a video tape recorder 
includes a stationary lower drum member (35) hav- 
ing a base portion (35a) and inner and outer cylin- 
drical portions (35b, 35c) extending generally upwar- 
Cjjdly from the base portion (35a) to define an internal 
^cavity (51a) therebetween. A rotary assembly (37) is 
{Q rotatably mounted on a rotor shaft (46) coaxial with 
©the lower drum member (35) and has at least one 
!^ rotary magnetic head (36) mounted thereon for re- 
O cording digital signals on and reproducing the sig- 
Onais from a magnetic tape (30) wrapped about the 
CO 



drum. A motor (52) for driving the rotary heads (36), 
a rotation detector (53) or tach generator for detect- 
ing the rotation of the motor (52). and a multi- 
channel rotary transformer (54) for transferring digital 
signals to and from the rotary head (36) are all 
housed in the cylindrical internal cavity (51 a) sur- 
rounded by the base portion (35a), and inner and 
outer cylindrical portions (35b, 35c) of the lower 
drum member (35) which thereby reduces the over- 
all axial height of the video tape recorder. 



Xerox Copy Centra 



Copied from 10635653 on 08/03/2006 




2 



Copied from 10635653 on 08/09/2006 



EP 0 393 706 A2 



ROTARY HEAD DRUM FOR A VIDEO TAPE RECORDER 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates generally to a 
portable type video tape recorder (VTR), and more 
-particularly, to a rotary head drum for a video tape 
.. recorder (VTR) . which reduces the axial height of 
" the VTR. 

Description of the Prior Art 

Fig. 1 shows an example of a tape transport 
■ assembly for loading magnetic tape around a head 
drum in a portable VTR according to the prior art. 
This tape transport assembly includes" a pair of reel 
tables 2, a rotary head drum 3 mounted on a 
chassis 1 with a predetermined inclination, and a 
, plurality of tape loading devices 4 which are mov- 
able around the rotary head drum 3. In such a tape 
transport assembly, a tape cassette 5 housing 
magnetic tape 6 is placed generally horizontally on 
the reel tables 2. The magnetic tape 6 is withdrawn 
from the tape cassette 5 by the tape loading de- 
vices 4 and then guided around the rotary head 
drum 37 such that video signals may be recorded 
on and/or reproduced from the tape by rotary 
heads (not shown) associated with the drum. Addi- 
tionally, as shown in Fig. 1 , a stationary audio head 
7 is positioned adjacent to the head drum 3, for 
recording and/or reproducing audio signals from 
the tape. 

Alternatively, stationary-type digital VTRs are 
known, primarily for professional or studio use, and 
which are adapted to record and/or reproduce digi- 
tal signal information. In the rotary head drum used 
in such known stationary-type digital VTRs, a rotary 
disc having a multi-channel rotary head is inter- 
posed between stationary upp'er and lower drums, 
and a rotary-head driving motor is disposed below 
the lower drum. Although such a digital VTR is 
capable of high-density information recording and 
reproduction, a multi-channel rotary magnetic head 
mounted on the rotary head drum is required. As a 
consequence thereof, a multi-channel rotary trans- 
former for transferring the digital signals to and 
from the rotary head is also required. Furthermore, 
the axial length of the upper drum member in such 
digital VTRs has been at least twice as long as that 
of the lower drum member in order to incorporate 
therein a multi-channel rotary transformer. 

However, when this rotary head drum designed 



for use in the stationary-type digital VTR is incor- 
porated w'rthin the conventional portable VTR 
shown in FIG. 1, the motor 9 disposed under the 
lower drum 8 secured on the chassis 1 projects 

6 below the chassis by an axial height H1. Further- 
more, the upper drum 10 which is designed to 
have at least twice the axial height of the lower 
drum projects above the magnetic tape 6 by an 
axial height H2. Accordingly, incorporating the 

to known rotary head drum of the stationary-type digi- 
tal VTR into the "conventional portable VTR results' 
in an unacceptably large axial hejght H3 of the 
VTR so that .it is not truly C< reasonably portable. 

75 

OBJECTS AND SUMMARY OF THE INVENTION 



Accordingly, it is an object of the present in- 
20 vention to provide an improved rotary head drum 
for a portable video tape recorder (VTR) which can 
avoid the above problems encountered with the . 
prior art. 

More specifically, it is an object of the present 
25 invention to provide a rotary head drum for a 
portable VTR which reduces the overall axial height 
of the VTR. 

It is also an object of the present invention to 
provide a rotary head drum for a portable VTR 

30 wherein the rotary head driving motor does not 
extend below the chassis supporting the lower 
drum member of the rotary head drum. 

It is a further object of the present invention to 
provide a rotary head drum for a portable VTR 

35 wherein the rotary head driving motor, motor rota- 
tion detector or tach generator, and rotary trans- 
former are all incorporated within a lower drum 
member of the portable VTR in such a way as to 
reduce the overall axial height of the VTR. 

40 These and other objects are accomplished in 

accordance with an aspect of the present invention 
by providing a rotary head drum including a sta- 
tionary lower drum member having a base portion 
and inner and outer cylindrical portions extending 

45 generally upwardly from the base portion which 
define an internal cavity therebetween. A rotary 
assembly is rotatably mounted on a rotor shaft 
coaxial with the lower drum member and has at 
least one rotary magnetic head mounted thereto for 

so recording digital signals on and/or reproducing digi- 
tal signals from a magnetic tape which is wound 
around the rotary head drum, and a rotary head 
driving motor, a motor rotation detector or tach 
generator and a rotary transformer are all incor- 
porated within the internal cavity of the lower drum 
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member under the rotary assembly to thereby re- 
duce the overall axial height of the portable VTR. 

The rotary head driving motor includes a plu- 
rality of stator coils fixedly secured onto the lower 
drum member, and a rotor magnet rotatably se- 
cured to the rotary assembly within the internal 
cavity inwardly and oppositely disposed to the sta- 
tor coils in the radial direction of the lower drum 
member. 

In accordance with a feature of this invention, 
the motor rotation detector or tach generator in- 
cludes a pattern plate secured to the lower drum 
member which has a pole generating FG pattern 
on Jts upper surface, and a polar magnet rotatably 

. mounted on the rotary assembly opposite to the 

; . pole generating FG pattern- plate. 

, The rotary ; transformer includes stationary 
cores secured in multiple vertical steps to the lower 

• drum member, and rotary cores secured in multiple 

• vertical" steps to the rotary assembly opposite to 
the stationary cores. Both the rotor magnet of the 
motor and the polar magnet of the rotation detector 
are disposed within the internal cavity outwardly of . 
the rotary cores of the rotary transformer. 

The above, and other objects, features and 
advantages of the present invention, will become 
apparent in the following detailed description of a 
preferred embodiment which is to be read in con- 
junction with the accompanying drawings, and in 
which like- reference numerals are used to identify 
the same or similar parts in the several views. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a front elevational view showing an 
example of a tape transport assembly for a porta- 
ble VTR employed according to the prior art; 

Fig. 2 is a top plan view of the tape transport 
assembly for the portable digital VTR of the 
present invention; 

Fig. 3 is a side elevational view taken along 
line III— III of Fig. 2; 

Fig. 4 is an enlarged front cross-sectional 
view of the rotary head drum utilized in the porta- 
ble VTR of Figs. 2 and 3; and 

Rg. 5 is a front perspective view of a porta- 
ble digital VTR utilizing the rotary head drum of 
Fig. 4. 

DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT 



Referring initially to Figs. 2 and 3, a tape 
handling device 12 which performs a tape loading 
operation and then transports the tape during a 



signal recording/reproducing operation in a portable 
helical-type digital VTR is illustrated. The following 
elements of the tape handling device 12 are moun- 
ted on a chassis 13; namely: supply and take-up 

5 reel tables 14a and 14b, respectively; a rotary head 
drum 15 having a predetermined inclination; a plu- 
rality of tape loading devices including a pair of 
main loading members 16a, 16b and a pair of 
auxiliary loading members 17a, 17b; a plurality of 

io stationary heads including a full width erasing head 
18, an audio head 19 and a CTL head 20; a 
capstan 21 ; and a plurality of tape guide members 
22a - 22d. The main loading members 16a, 16b- 
include guide blocks having oblique guide mem-' 

js bers 23a, 23b and tape guide members 24a, 24b, - 
respectively. The auxiliary loading member 17a "onj 
the tape supply side (S side) includes a* tension- 
. detecting pin 25, while the auxiliary loading mem- 
ber 17b on the tape take-up side (T side) includes " 

20 -a guide'block supporting a tape guide roller 26 and"' 
' a' pinch roller 27. 
• • A cassette holder assembly 29 is mounted on 
the chassis 13 and is operable' to load a tape'-' 
cassette 28 or eject the same from the two reel 

25-' tables 14a, 14b. In each tape cassette-28, magnetic 
tape is" wound around a pair of reels 31a, 31b. The - 
cassette holder assembly 29 displaces the tape - 
cassette 28 in the directions of arrows a, a' (Fig. 3) 
along a substantially L-shaped path between a cas- 

30 sette inserting position, as shown by the dotted 
lines in Fig. 3, and a cassette mounting position, as 
shown by the solid lines in Fig. 3. 

As illustrated by the solid line in Rg. 3, the 
reels 31a and 31b of tape cassette 28 are initially 

35 loaded on the two reel tables 14a, 14b by the 
cassette holder mechanism 29 in the direction of 
arrow a such that the tape cassette is loaded in a 
generally horizontal orientation. In this cassette 
loaded position, the pair of main loading members 

40 1 6a, 1 6b and the pair of auxiliary loading members 
17a, 17b are conventionally moved rearwardly to 
the respective positions shown in dot-dash lines on 
Fig. 2 such that they are inserted in a front opening 
32 of the tape cassette 28 and positioned adjacent 

4s to the rear surface 33 of the magnetic tape. There- 
after, the main loading members 16a, 16b and the 
auxiliary loading members 17a, 17b are displaced 
along respective guide grooves in the directions of 
arrows b, c, d, and e, respectively, to their oper- 

50 ative positions as represented by the solid lines in 
Rg. 2. In response to such displacements of the 
loading members 16a, 16b. 17a and 17b the mag- 
netic tape 30 is withdrawn from the tape cassette 
28 and travels in a predetermined path defined by 

55 the full-width eraser head 18, audio head 19, the 
rotary head drum 15 (about which the tape is 
spirally wrapped in substantially an M-shape 
therearound). CTL head 20. capstan 21 and tape 
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guide members 22a- 22b. When a recording and/or 
reproducing command signal is received after the 
tape is so loaded, the tape 30 is pressed against 
the rotated capstan 21, by the pinch roller 27 on 
the T-side auxiliary loading member 17b. The mag- 5 
netic tape from the supply reel 31a of the tape 
cassette 28 is then moved along the predetermined 
tape path and is rewound around the take-up reel 
31b and a digital video signal is recorded on or 
reproduced from the magnetic tape by a multi- 10 
channel rotary head of the rotary head drum 15. 
Additionally, audio signals may be recorded on or 
reproduced from the magnetic tape by the audio 

' head 18 as the tape travels past the rotary head 
drum 15. ( .' 75 

The construction of the rotary head drum 15 in 

' accordance with an embodiment of this invention 
will now be explained with reference to Fig. 4. 

"The rotary head drum 15 is mounted onto the 
chassis. 13 with a predetermined inclination relative 20 
to the latter.' The rotary head drum 15 includes a , 
stationary, upper drum member 34, a stationary 
lower drum member 35 substantially equivalent in 
diameter to the upper drum member 34. and a 
rotary assembly 37. The stationary lower drum 25 
member 35 includes a base portion 35a and outer 
and inner cylindrical portions 35b and 35c, respec- 
tively, extending generally upwardly from the base 

■ portion. The area between the inner and outer 
cylindrical portions defines a lower internal cavity 30 
51a. As shown in Fig. 4, the inner cylindrical por- 
tion 35c is disposed adjacent to a rotor shaft 46 on 
which the rotary assembly 37 is mounted. 

The upper drum member 34 includes a top 
member 34a and a cylindrical flange member 34b 35 
depending downwardly from the top portion 34a for 
defining an upper internal cavity 51b therebetween. 
The upper drum member 34 is secured to the 
lower drum member 35 by a plurality of fasteners 
45 extending through a drum holder 44 and fixedly 40 
attaching the latter to the outer cylindrical portion 
35b of the lower drum 35 and the downwardly 
depending flange member 34b of the upper drum 
member 34. 

The base portion 35a of the lower drum 35 is 45 
anchored by a plurality of fasteners 42 onto a drum 
table 41 which extends from the chassis 13 with a 
predetermined inclination. 

In order to record digital signals on and/or 
reproduce digital signals from the magnetic tape. 50 
the rotary assembly 37 includes at least one multi- 
channel rotary magnetic head 36 which is attached 
to the peripheral surface of a rotary disc 39. The 
rotary disc 39 is anchored to a mating surface on a 
flange 39a of a rotary hub 38 by a plurality of 55 
fasteners 40, and the hub 38 is rotatably mounted 
on the rotor shaft 46. The lower end 46a of the 
rotor shaft 46 is rotatably supported by a lower ball 
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bearing 47a attached to the drum table 41 and an 
upper end portion of the shaft 46 is rotatably sup- 
ported by an upper ball bearing 47b housed within 
an upper end portion 81 of the inner cylindrical 
portion 35c of the lower drum member 35. The 
center of the rotary hub 38 of the rotary assembly 
37 is anchored to the upper end 82 of the rotor 
shaft 46 by means of a fastener 48 and a nut 49, 
such that the rotary head or heads 36 can be 
moved along a circular path extending through a 
slit 43 formed between the upper and lower drum 
members 34 and 35. 

In accordance with an aspect of the present • 
invention, the overall axial height of a portable VTR 
can be significantly reduced by the design of .the 
rotary head drum 15. As illustrated in Fig. 4/ a . 
motor 52 for driving the rotary head(s)~36, a' rota- 
tion detector or tach generator (FG) 53 for detect/ 
ing the rotation of the motor 52, and a multi- ' 
channel rotary transformer 54 for transferring digital * ' 
or other signals to and from the multi-channel ro- 
tary head(s) 36 are all housed in the cylindrical 
lower internal cavity 51a surrounded by the base 
portion 35a and the outer and inner cylindrical 
portions 35b and 35c of the lower drum member 
35/ ■ 

The motor 52 for driving the rotary heads is of < 
an iron core type and includes a plurality of stator 
coils 58 secured onto the blase portion 35a of the 
lower drum member by a plurality of fasteners 57 
extending through an insulated cylindrical stator 
holder 56. The stator coils are supported generally 
parallel to the base portion 35a of the lower drum 
member 35. The motor 52 also includes a cylin- 
drical rotor magnet 63 which is rotatably secured 
under a flange of the rotor assembly hub-38 by a 
plurality of fasteners 62 extending through an in- 
sulated cylindrical rotor holder 61. The rotor holder 
61 is formed of a pair of outwardly extending arms 
61a and 61b which receive and retain the rotor 
magnet 63 therebetween in a generally vertical 
orientation. In this motor configuration, the stator 
coils 58 and the rotor magnet 63 are oppositely 
disposed to each other, in the radial direction of the 
lower drum member 35, within the cavity 51a. 

The rotation detector 53 for detecting the rota- 
tion of the motor includes a pattern plate 65 having 
a pole generating FG pattern 64 on its upper sur- 
face, and a cylindrical multi-pole polar magnet 66. 
The pattern plate 64 is secured to the base portion 
35a by the fasteners 57 through the stator holder 
56 such that the plate 64 abuts against the base 
portion 35a generally parallel thereto. The polar 
magnet 66 is suitably secured between the outer 
surface of the lower end of the hub 38 and the 
lower end of the rotor holder 61 and is thus 
rotatably mounted on the rotary assembly 37 op- 
posite to the pole generating FG pattern plate 64. 
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The rotation of the polar magnet 66 past the con- 
ductor pattern on plate 64 generates FG pulses by 
which the rotational speed an phase of the head on 
heads 36 can be detected. 

The multi-channel rotary transformer 54 for s 
transferring digital or other signals to and from the 
multi-channel rotary head(s) 36 includes stationary 
cores 67 secured in multiple vertical steps to the 
outer peripheral surface 83 of inner cylindrical por- 
tion 35c of the fixed lower drum member 35, and to 
rotary cores 68 secured in corresponding multiple 
vertical steps to the inner peripheral surface 84 of 
the cylindrical wall 38a of the rotary hub 38. In this 
. structure, the stationary and rotary cores 67 and 
68, respectively, are disposed radially opposite J5 
each other at their outer and inner peripheral sur- • 
faces. 

As is further shown in Fig. 4, the rotary head 
drum 15 includes a plurality of circular printed 
circuit boards 70 on which recording/reproducing 20 
amplifiers or the like are mounted. The boards 70 
are secured onto the rotary disc 39 by fasteners 
71, in the upper internal cavity 51b defined by the ' 
downwardly depending flange member 35b of the 
upper, drum member 34. The boards 70 are moun- 25 
ted generally parallel to the top member 35a of the 
upper drum member and to the top of- hub 38 and 
rotary disc 39 of the rotary assembly 37. The 
stationary cores 67 of the rotary transformer 54 are 
connected to a circuit (not shown) in the stationary 30 
lower drum member, and the rotary cores 68 are 
connected to the rotary heads 36 through the pre- 
amplifiers or the like on the circuit boards 70. 

With the rotary head drum 15 being thus con- 
structed, the rotary assembly 37 is rotated by the 35 
rotary motor 52 which in turn drives the rotary head 
or heads 36 in the slit 43 between the lower and 
upper internal cavities 51a and 51b. The rotational 
speed or phase of the polar magnets 66 of the 
rotation detector driven together with the rotor <to 
magnet 63 are then detected with reference to 
electrical signals produced by the FG pattern 64 of 
the pattern plate 65. Simultaneously, digital or oth- 
er signals to be recorded by the rotary head 36 are 
transferred between the rotary cores 68 and the 45 
stationary cores 67 of the rotary transformer 54. 

According to this preferred embodiment, the 
stator coils 58 and the rotor magnet 63 of the 
motor 52 are so disposed within the lower internal 
cavity 51a so as to be opposite to each other in the so 
radial direction of the lower drum member. Addi- 
tionally, the rotor magnets 63 of the motor 52 and 
the polar magnet 66 of the rotation detector 53 are 
disposed within the lower internal cavity 51a out- 
wardly of the rotary cores 68 of the rotary trans- 55 
former. Accordingly, the motor 52, the rotation de- 
tector 53 and the rotary transformer 54 can all be 
housed compactly in the internal cavity 51 without 
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increasing the axial length L1 of the lower drum 
member. 

Due to this rotary head drum design, the total 
length L2 of the rotary head drum can be reduced 
to 45 mm and this inclined total height can be 
reduced to 80 mm, with the magnetic tape 30 
having a vertical width H5 of 19 mm. 

Consequently, the tape handling device 12 in- 
corporating such a rotary head drum 15 is capable 
of compactly housing all of the component ele- 
ments, which are required to perform a tape load- 
ing operation and a signal recording/ reproducing 
operation such that the overall axial height H4 of. 
the rotary head drum" 15, is significantly reduced as 
illustrated in FIG. 3. Since the overall axial height . 
H4 of the tape, handling device 12 is substantially " 
determined by that 'of the rotary head drum -15; a 
significant reduction of the overall axial height H4 
of the tape transport mechanism 12 is also 
achieved. 

As illustrated in'FIG. 3, the magnetic tape 30 is - " 
discharged horizontally from the tape cassette 28 
substantially at . the mid-point of the total axial ; 
height H4 of- the' tape handling device 12 and is 
then loaded along a ' predetermined path as af- 
oredescribed. Accordingly, the height H6 below the ~ 
magnetic tape 30 in the tape handling device 12 
can be utilized for housing the tape loading mem- 
bers 16a, 16b, and auxiliary loading members 17a, 
-17b, and also' the driving components such as the 
two reel tables 14a, 14b. The axial height H7 above 
the magnetic tape 30 in the tape handling device 
12 can be utilized for mounting or ejecting the tape 
cassette 28 from the two reel tables 14a, 14b. 

Since the total height H4 of the tape handling 
device 12 is thus reduced, the total axial height H8 
or thickness of a portable digital VTR 74 incor- 
porating such device 12 is likewise reduced, as is 
illustrated in Fig. 5. In this portable digital VTR 74, 
a cassette insertion aperture 76 is formed in an 
upper front end portion of cabinet 75. This aperture 
76 permits horizontal insertion of the tape cassette 
28 therethrough to the operating position of the 
cassette holder mechanism 29. After the tape cas- 
sette is inserted, an outwardly openable lid 77 can 
close the aperture 76. A battery pack 78 and a 
power supply circuit board 79 are housed in the 
cabinet 75 behind the tape handling device 12, and 
various signal processing and control circuit boards 
80 are mounted beneath the tape handling device 
12. 

Although a preferred embodiment of the inven- 
tion has been described in detail with reference to 
the accompanying drawings, it is to be understood 
that the present invention is not limited to that 
precise embodiment, and that many changes and 
modifications could be affected therein by one 
skilled in the art without departing from the spirit 
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and scope of the invention as defined in the appen- 
ded claims. 



Claims 

1. A rotary magnetic head drum for guiding a 
magnetic tape (30) in a helical-type video tape 
recorder during the recording or reproducing of 
signals on the tape (30), said rotary magnetic head 
drum comprising: 

a stationary lower drum member (35) having a 
. base portion (35a) and inner and outer cylindrical 
'portions' (35b, 35c) extending generally upwardly 
from said base portion (35a) for defining an internal 
cavity (51a) therebetween; 

a ' rotary assembly (37) rotatably mounted on a 
rotor shaft (46) coaxial with said lower drum mem-' 
ber (35) and having at least one rotary magnetic 
head (36) mounted thereon for recording signals on 
arid reproducing signals from the magnetic tape 

• (30); ' , ; 

. driving, means (52) for driving said at least one ' 
rotary head (36) and being mounted in said internal 

' cavity (51a) of said lower drum member (35); and 
means (54) for transferring signals to and from said 
at least one rotary head (36) and also being dis- 
posed within said internal cavity (51a) in radially 

' spaced, and axially overlapped relation to said driv- 
ing means to thereby reduce the axial height of the. 
video tape recorder. 

2. the rotary magnetic head drum as set forth 
in claim 1 , wherein said driving means includes a 
motor (52) having a plurality of stator coils (58) 
fixedly secured to said lower drum member (35). 
and a rotor magnet (63) rotatably secured to said 
rotary assembly (37) inwardly of said stator coils 
(58). 

3. The rotary magnetic head drum as set forth 
in claim 2, wherein said stator coils (58) and said 
rotor magnet (63) are oppositely disposed to each 
other in the radial direction of said lower drum 
member (35). 

4. The rotary magnetic head drum as set forth 
in claim 2 or 3, wherein said motor (52) is of the 
iron core type. 

5. The rotary magnetic head drum as set forth 
in anyone of claims 2 to 4, wherein said rotor 
magnet (63) is secured to said rotary assembly 
(37) within said internal cavity (51a) by mounting 
means including an insulated rotor holder (61) and 
fastening means (62) extending through the latter. 

6. The rotary magnetic head drum as set forth 
in anyone of claims 1 to 5, wherein said means for 
transferring signals includes a multichannel rotary 
transformer (54). 

7. The rotary magnetic head drum as set forth 
in claim 6, wherein said rotary transformer (54) 



includes stationary cores (67) secured in multiple 
vertical steps to said lower drum member (35), and 
rotary cores (68) secured in multiple vertical steps 
to said rotary assembly (37) opposite to said sta- 
5 tionary cores (67). 

8. The rotary magnetic head drum as set forth 
in claim 7, wherein said stationary cores (67) are 
secured to an outer peripheral surface (83) of said 
inner cylindrical portion (35c) of said lower drum 

10 member (35). 

9. The rotary magnetic head drum as set forth . 
in claim 7 or 8, wherein said rotary assembly (37) 
includes a hub (38) extending about said inner 
cylindrical portion (35c)- of the lower drum' member ' 

is "(35), and said rotary cores (68) are secured to" an 
inner peripheral surface (84) of said hub (38) of the 
rotary assembly (37). . . 

1 0. The rotary magnetic head drum as set forth 
in anyone of claims 1 to 9, further comprising 

20 . means (53) for detecting rotation of said driving 
means (52) and being disposed within said internal ■ 
cavity (51a) of the lower drum member (35). . 

11. The rotary magnetic head drum for guiding 
.a magnetic tape (30) in a helical-type video tape 

25 recorder during the recording or reproducing of 
signals on the tape (30), said rotary magnetic head 
drum comprising: 

a stationary lower drum member (35) having- a 
base portion (35a) arid inner and outer, cylindrical 
so,- portions (35b, 35c) extending generally upwardly 
• from said base portion (35a) for defining an internal, 
cavity (51 a) therebetween; 

a rotary assembly (37) rotatably mounted on a 
rotor shaft (46) coaxial with said lower drum mem- 
35 ber (35) and having at least one rotary magnetic 
head (36) mounted thereto for recording signals on 
and reproducing signals from the magnetic tape 
(30); 

driving means (52) for driving said at least one 
40 rotary head (36) and being mounted in said internal 
cavity (51a) of the lower drum member (35); and 
means (53) for detecting rotation of said driving 
means (52) and being disposed within said internal 
cavity (51 a) at least partly in radially spaced, and 
45 axially overlapped relation to said driving means 
(52) to thereby reduce the axial height of the video 
tape recorder. 

12. The rotary magnetic head drum as set forth 
in claim 11, wherein said driving means includes a 

50 motor (52) having a plurality of stator coils (58) 
fixedly secured to said lower drum member (35), 
and a rotor magnet (63) rotatably secured to said 
rotary assembly (37) inwardly of said stator coils 
(58). 

55 13. The rotary magnetic head drum as set forth 

In claim 12, wherein said stator coils (58) and said 
rotor magnet (63) are oppositely disposed to each 
other in the radial direction of said lower drum 
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member (35). 

14. The rotary magnetic head drum as set forth 
in claim 12 or 13. wherein said motor (52) is of the 
iron core type. 

15. The rotary magnetic head drum as set forth 
in anyone of claims 12 to 14, wherein said rotor 
magnet (63) is secured to said rotary assembly 
(37) within said internal cavity (51a) by mounting 
means including an insulated rotor holder (61) and 
fastening means (62) extending through the latter. 

16. The rotary magnetic head drum as set forth 
in anyone of claims 11 to 15, wherein said means 

(53) for detecting includes a pattern plate (65) 
secured to said base portion (35a) arid having a 
pole generating FG pattern (64) on its upper sur- 
face, and a polar~magnet (66) rotatably mounted on 
said rotary assembly (37) in axially opposed rela- 
tion to said pole generating FG pattern (64). 

.17. A rotary magnetic head drum for guiding a 
magnetic tape (30) in '.a, helical-type video tape 
recorder during the recording and. reproducing of. 
signals on the tape (30), said rotary magnetic head 
drum comprising: ■ • 

a" stationary lower 'drum member (35) having a 
base portion (35aj and inner and outer cylindrical 
portions (35b, 35c) extending generally, upwardly 
from said base portion (35a) for defining an internal 
cavity (51a) therebetween; 

a rotary assembly .'(37) rotatably mounted on a 
rotor shaft (46) coaxial with said lower drum mem- 
ber (35) and having at least one rotary magnetic 
head (36) mounted thereon for recording the sig- 
nals on or reproducing the signals from the mag- 
netic tape (30); 

driving means for driving said at least one rotary 
head (36) and being mounted in said internal cavity 
(51a) of the lower drum member (35), said driving 
means including a motor (52) having a plurality of 
stator coils (58) fixedly secured to said lower drum 
member (35), and a rotor magnet (63) rotatably 
secured to said rotary assembly (37); 
means (53) for detecting the rotation of said driving 
means disposed within said internal cavity (51a) 
and including a pattern plate (65) secured to said 
base portion (35a) and having a pole generating FG 
pattern (64) on its upper surface, and a polar 
magnet (66) rotatably mounted on said rotary as- 
sembly (37) in axially opposed relation to said pole 
generating FG pattern (64); and 
means for transferring signals to and from said at 
least one rotary head (36) and being also disposed 
within said internal cavity (51a), said transferring 
means including a multi-channel rotary transformer 

(54) having stationary cores (67) secured in mul- 
tiple vertical steps to said lower drum member 
(35a), and rotary cores (68) secured in multiple 
vertical steps to said rotary assembly (37) in radi- 
ally opposite relation to said stationary cores (67), 



with said rotor magnet (63) and said polar magnet 
(66) being disposed radially outwardly of said ro- 
tary cores (68). 

1 8. A rotary magnetic head drum for guiding a 
5 magnetic tape (30) in a helical-type video tape 
recorder during the recording or reproducing of 
signals on the tape (30), said rotary magnetic head 
drum comprising: 

a stationary lower drum member (35) having a 

to base portion (35a) and inner and outer cylindrical 
portions (35b, 35c) extending generally upwardly 
from said base portion (35a) for defining a lower 
internal cavity (51a) therebetween; 
a stationary upper drum member (34) having a top '-; 

is portion (34a) and an outer flange member (34b) 
depending downwardly from said top portion for 
defining an upper internal cavity (51b); ,; 
a rotary assembly (37) rotatably mounted 'on a> 
. rotor shaft (46) coaxial with said upper and lower 

20 drum members (34, 35) and having at least one 
rotary magnetic head (36). mounted thereon, and- 
extending radially between outer cylindrical portion ' 
(35b) of the lower .drum member (35) and- said.'. 
. . outer, flange member (34b) of the upper drurri : 

25 member "(34) for recording, signals on and repfo- ' - 
.during signals from the magnetic tape (30); 
means for transferring signals, to and from said at 
least one rotary head (36) disposed within said 
lower internal cavity (51a), said means for transfer- ; 

'30 ;ring including a. multichannel rotary transforrher" 
(54) having stationary cores (67) secured in '■mill?'" 
tiple vertical steps to said lower drum member (35) 
and rotary cores (68) secured in multiple vertical 
steps to said rotary assembly (37) in radially op- 

35 posite relation to said stationary cores (67); and 

at least one circular circuit board (70) having 
recording/reproducing amplifier means mounted 
thereon and being secured to said rotary assembly 
(37) within said upper internal cavity (51b). 

40 19. The rotary magnetic head drum as set forth 

in claim 18, wherein said stationary cores (67) are 
secured to an outer peripheral surface (83) of said 
inner cylindrical portion (35c) of said lower drum 
member (35). 

45 20. The rotary magnetic head drum as set forth 

in claim 18 or 19, wherein said rotary assembly 
(37) includes a hub (38) extending about said inner 
cylindrical portion (35c) of the lower drum member 
(35), and said rotary cores (68) are secured to an 

so inner peripheral surface (84) of said hub (38) of the 
rotary assembly (37). 

21. The rotary magnetic head drum as set forth 
in anyone of claims 18 to 20, wherein said station- 
ary cores (67) are connected to a circuit in said 

55 lower drum member (35), and said rotary cores 
(68) are connected to said at least one magnetic 
head (36) through said amplifier means mounted 
on said circuit board (70). 
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FIG. 3_ 
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© Rotary head drum for a video tape recorder. 



© A rotary head drum for a video tape recorder 
includes a stationary lower drum member (35) hav- 
ing a base portion (35a) and inner and outer cylin- 
drical portions (35b. 35c) extending generally upwar- 
dly from the base portion (35a) to define an internal 
cavity (51a) therebetween. A rotary assembly (37) is 
rotatably mounted on a rotor shaft (46) coaxial with 
the lower drum member (35) and has at least one 
rotary magnetic head (36) mounted thereon for re- 
cording digital signals on and reproducing the sig- 
nals from a magnetic tape (30) wrapped about the 



drum. A motor (52) for driving the rotary heads (36), 
a rotation detector (53) or tach generator for detect- 
ing the rotation of the motor (52), and a multi- 
channel rotary transformer (54) for transferring digital 
signals to and from the rotary head (36) are all 
housed in the cylindrical internal cavity (51a) sur- 
rounded by the base portion (35a), and inner and 
outer cylindrical portions (35b, 35c) of the lower 
drum member (35) which thereby reduces the over- 
all axial height of the video tape recorder. 
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